The U-2's Intended Successor:
Project OXCART,
1956-1968

Before the U-2 became operational in June 1956, CIA project offi-
cials had estimated that its life expectancy for flying safely over the
Soviet Union would be between 18 months and two years. After
overflights began and the Soviets demonstrated the capability of
tracking and attempting to intercept the U-2, this estimate seemed
(oo optimistic. By August 1956, Richard Bissell was so concemed
about the U-2"s vulnerability that he despaired of its ability to avoid
destruction for six months, let alone two years.

To extend the U-2's useful operational life, project officials first
attempted to reduce the aircraft’s vulnerability to detection by Soviet
radars. Project RAINBOW'’s cfforts to mask the radar image of the
U-2 not only proved incffective, but actually made the aircraft more
vulnerable by adding extra weight that reduced its maximum altitude.
Because Sovict radar operators continued to find and track U-2s
equipped with antiradar systems, the CIA canceled Project
RAINBOW in May 1958.

Long before the failure of Project RAINBOW, Richard Bissell
and his Air Force assistant, 96 ' ©had begun to look for
a more radical solution to the problem of Soviet radar detection—an
entirely new aircraft. In the late summer of 1956, the two officials

“visited a number of airframe contractors in a search for new ideas.
Among the more unusual was Northrop Aviation’s proposal for a gi-
gantic aircraft with a very-high-lift wing. Because it would not be
made of metal, the wing would require a type of bridge truss on its
upper side to give it rigidity. The proposed aircraft would achieve
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~ alutudes of 80,000 10 90.000 feet but only at subsonic speeds. just

enough 10 keep it airborne.'

The slow-flying Northrop design did not solve the problem of
radar detection, and in 1957 the cmphasis switched 10 supersonic de-
signs. In August 1957, yhhqmpiimnSmlarieaes o

il w# that had"been working on ways to reduce the

“U-2s vi:lncrabili(y to radar, began 1o investigate the possibility of

designing an aircraft with a very small radar cross section. @soon
discovered that supersonic speed greatly reduced the chances of de-
tection by radar.’ From this point on, the CIA's attention focused in-

. creasingly on the possibility of building an aircraft that could fly at

both extremely high specds and high altitudes while incorporating
the best ideas in radar-absorbing or radar-deflecting techniques.

THE EVALUATION OF DESIGNS FOR
A SUCCESSOR TO THE U-2 -

By the autumn of 1957, Bissell and4$&E8% had collected so many
1deas for a successor 1o the U-2 that Bissel] asked DCI Dulles for per-
mission to establish an advisory committee to assist in the selection
process. Bissell also felt that the support of a committee of prominent
scicatists and engineers would prove uscful when it came time to ask
for funding for such an cxpensive project. Edwin Land became the
chairman of the new committee, which included some of the scien-
tists and ‘engineers who had served on previous advisory bodies for
overhead reconnaissance: Edward Purcell, Allen E Donovan, H.
Guyford Stever, and Eugene P, Kiefer. The Air Force’s chief scientist,
Courtland D. Perkins, was also a member. The committee first met in
November 1957 and held six more meetings between July 1958 and
the late summer of 1959. The meetings usually took place in Land’s
Boston office and almost always included the Air Force's Assistant
Secretary for Research and Development, Dr. Joseph V. Charyk, and
his Navy counterpart, Garrison Norton, Designers from several air-
craft manufacturers also attended some of the meetings.’

‘ Donovan interview (S).

NPREEERLLYTD. “The OXCART Story.™ Srudics in Intelligence 15 (Winter 1971):2 &5

*Clarence L. Johnson, Repoa No, SP-1362, “History of the OXC/-\-RT Program.™
Lockheed Aircraft Corporation, Burbank, CA, 1| July 1968,p. 1 (TS Codeword).
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Johnson’s first drawing of the “U-3”
(A-1); revised version of the A-1
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The two most prominent finms ivolved i the search for 3 new
aircralt were Lockheed. which had designed the successful U-2, and
Convair, which was building the supcrsonic B-58 “*Husder™ bomber
for the Air Force and also working on an cven faster model known ag
the B-58B. “*Super Hustler,™ Early in 1958, Richard Bissell asked of-
ficials from both finns to subimnit designs for a high-speed reconnais-
sance aircraft. During the spring and summer of 1958, both firms
worked on design concepts without sovernment contracts or funds,

Following extended discussions with Bissell on the subject of a
Supersonic successor (o the U-2, Lockheed's Kelly Johnson began de-
signing an aircraft that would cruise at Mach 3.0 at altitudes above
90,000 fect. On 23 July 1958, Johnson preseated his new high-speed
concept to Land’s advisory committee, which cxpressed interest in the
approach he was taking. At the same meeting, Navy representatives
presented a concept for a high-altitude reconnaissance vehicle that ex-
amined the possibility of developing a ramjet-powered, inflatable,
rubber vehicle that would be lifted to altitude by a balloon and then
be propelled by a rocket to a speed where the ramjets could produce
thrust. Richard Bissell asked Johnson o cvaluate this concept, and
three wecks later, after recetving more details from Navy repre-
sentatives, Kelly Johnson made some quick calculations that showed
that the design was impractical because the balloon would have to be
2 mile in diameter to lift the vehicle, which in tum would need a wing
surface area greater than one-seventh of an acre to carry the payload.*

By September 1958, Lockheed had studied a number of possible
configurations, some based on ramjet engines, others with both ram-
jets and turbojets. Personnel at Lockheed’s Skunk Works referred to
these aircraft concepts as “Archangel-1,” “Archangel-2," and so
forth, a carryover from the oaginal nickname of “Angel™ given to the
U-2 during its development. These nicknames for the various designs
soon became simply “A-1,” “A-2." etc.

In September 1958, the Land committee met again to review all
the concepts then under consideration and o winnow out the few that
were most practicable. Among the concepts rejected were the Navy's
proposal for an inflatable, ramjet-powered aircraft, a Boeing proposal
for a 190-foot-long hydrogen-powered” inflatable aircraft, and a

N

*Clarence L. Johason, “Development of the Lockheed SR-71 Blackbird,™ Studies in
Intelligence 26 (Summer 1982):4 (U): Jolmson: “Archangel log,” 2_‘?’_1;|y 1958, 14
August [958 . o
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Lheed design for a hydrogcn-powcrcd aircraft (the CL-400). The
cammitlee examincd (WO other Kelly Johnson designs at this
uecting—a tailless subsonic aircraft with a very-low-radar cross scc-
tion (the G2A) and a new supersonic desiga (the A-2)—and did not
accept either one, the former because of its slow speed and the latter
pecausc of 1ts dependence on exotic fuels for its ramjets and its over-
all high cost. The committee approved the continuation of Convair’s
work on 2 ramjet-powered Mach 4.0 “parasite”™ aircraft that would be
launched from 2 specially configured version of the B-58B bomber.
The design was termed 2 parasitc because it could not take off on its
own but necded a larger aircraft to carry it aloft and accelerate it to
the speed rcquircd'td start the ramjet engine. The Convair design was

called the FISH

KN

Two months later, after reviewing the Convair proposal and yet
another Lockheed design for 2 high-speed reconnaissance aiccraft (the
A-3). the Land committee concluded in late November 1958 that it
would indeed be feasible to build an aircraft whose speed and altitude
would make radar tracking difficult or impossible. The commitlee,
therefore; recommended that DCI Dulles ask President Eisenhower to
approve further pursuit of the project and to provide funds for addi-
tional studics and tests.* )

On 17 December 1958, Allen Dulles and Richard Bisscll bricfed
the President on the progress toward a successor (0 the U-2. Also
prescnt were Land and Purcell from the advisory committee,
Presideatial Science Adviser James Killian, and Air Force Secretary
Donald Quarles. DCI Dulles reviewed the results of the U-2 missions
to date and stated his belicf that a successor to the U-2 could be used
all over the world and “would have a much greater invulnerability 0
detection.™

Bissell then described the two competing projects by Lockheed
and Convair, noting that the chief question at the moment Wwas
whether to use air launch or ground takeoff. The next phase, he add-
ed, would be detailed engineering, at the end of which it was pro-
posed that 12 aircraft be ordered at a cost of about $100 million.

~

“OSA History, chap. 20, p- 8 mﬁ_&ohnson_m“i\rchangcl log.” 17-24
Seplember 1958.

S@xn, “OXCART Story.” p. 388). OSA

TOSA Clironology, p. 2! CRIHN 5
“Archangel log.™ 12 November 1958.
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Kelly Johason’s A-2 Design
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Although President Eiseahower supported the purchase of this
type of aircraft, he questioned the plan to procurc any before they had
been tested. Promising that more thought would be given to the mat-
ter before such an order was placed, Secretacy Quarles noted that
CIA, the Defense Depanment, and the Bureau of the Budget were
working on a funding plan {or the project. The President suggested
that the Air Force “could support the project by (ransferring some re-
connaissance moacy.” At the close of the meeting, Eisenhower asked
the group to return after completing the next work phase to discuss
further stages of the project with him.”

COMPETITION BETWEEN LOCKHEED AND CONVAIR

With funding for the proposed new type of aircraft now available,
Richard Bissell asked Lockheed and Convair to submit detailed pro-
posals. During the first half of 1959, both Lockheed and Convair
worked o rcducc thc radar cross sccuon of (hcxr dcs:gns thh assxs-

In pursumg his anuradar studnm@ad dxsoovcrcd a phcnomc-
non that he belicved could be used to advantage by the new recon-
naissance aircraf(. Known as the Blip/Scan Ratio but also referred to

PREY this phenomenon involved three clements: the
strtngth of a radar return, the altitude of the object being illuminated
by the radar, and the persistence of the radar return oa the radar
screen (Pulsc-Position Indicator display).

Most tracking radars in the late 1950s swept a band of sky 30 to
45" wide and 360" in circumference. Any object encountered in this
area reflected the radar pulse in a manaer directly proportional to its
size—the larger the object, the stronger the returning radar signal.
This retum appeared on the cathode-ray tube of the radar screen as a
spot or blip, and the persistence of this blip on the radar screen also
depended on the strength of the radar return, with blips from larger
objects remaining on the screen longer. During the late 1950s and

cacly 1960s, a human radar operator watched the radar screen and .

kept track of th-: blips that indicated aircraft within the radar’s field of
view.,

' Andeew J. Goodpaster. " Memorandum of Coalercnce with the President, 17 December
1958, 10:26 a.m..” 22 Deceniber 1958, WHOSS. Alpha. DOEL (TS).
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W@ determined that a high-altitude object moving (wo 1w
three times as fast as a normal aircraflt would produce such a small
blip with so litle persistence that the radur operator would have great
difficulty tracking it, if indeed he could even see it R csti-
mated that for an aircraft to take advantage of this Blip/Scan Ratio
phenomenon it must fly at altitudes approaching 90,000 feet and have
a radar cross section of less than 10 square meters, preferably not
much over 5 square meters. However, for a Mach 3.0 aircralt to
achieve such a small radar cross section, its designers would have 10
make many concessions in its structural design and acrodynamics.*

" By the summer of 1959, both firms had completed their propos-
als. In carly June, Lockheed submitted a design for a ground-launched
aircraft known as the A-11. It would have a speed of Mach 3.2, a
range of 3,200 miles, an altitude of 90,000 feet, and a completion date
of January 1961. Kelly Johnson had refused to reduce the acrodynam-
ics of his design in order to achieve a greater antiradar capability, and
the A-I1's radar cross section, although not great, was substantially
larger than that of the much smaller parasite aircraft being designed
by Coavair.’ :

The Convair proposal called for a small, manned, ramjet-pow-
ered, reconnaissance vehicle to be air Jaunched from one of two spe-
cially configured Convair B-58B Super Hustlers. The FISH vehicle, a
radical lifting body with a very-small-radar cross section, would fly at
Mach 4.2 at 90,000 feet and have a range of 3,900 miles. Two
Marquard( ramjets would power its Mach 4.2 dash over the target
area. Once the FISH decelerated, two Pratt & Whitney JT-12 turbojets
would bring it back to base. The ramjet exit nozzles and wing edges
would be constructed of Pyroceram, a ceramic material that could
withstand the high temperatures of very high speeds and would ab-
sorb radiofrequency energy from radar pulses. Coavair stated that the
FISH could be ready by January 1961."

Convair’s proposal depended on two uncertain factors. First and-
foremost was the unproven technology of ramjet engines. At the time,
no aircraft in existence could carry a large, ramjet-powered craft into
the sky and then accelerate to sufficient speed for the ramjet engines

N

“ Unaumbcred Convair document on the Blip/Scan Ratio o

" Johnson. “Archangel log.” December 1958-July 1959.

" OSA Histary, chap, 20, p. 12 X Convair"inision,'Gcncral Oynamics
Corporation, “Project FISH Status €¥icw,”" 9 Junc 1959 (S).
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to be igrﬁtod. Since ramjet engines had only been tested in wind tun-
nels, there was no available data to prove that these engines would

work in the application proposed by Convair. The second uncertain

factor was the B-58B bomber that was supposed to achieve Mach 2.2
before launching the FISH above 35,000 feet. This version of the

B-58 was still in the design stage.

Coavair's proposal suffered a major setback in June 1959, when
the Air Force canceled the B-58B project. Conversion of the older,
slower B-58A into a supersonic launching platform for the FISH was
ruled out by the high cost and technical. difficultics involved.
Moreover, the Air Force was unwilling to part with two aircraft from
the small inventory of its most advanced bomber. Even had the B-58B
program not been canceled, however, the FISH proposal would proba-
bly not have been feasible. Convair engineers had calculated that the
added weight of the FISH would prevent the B-58B from achieving
the speed required to ignite the parasite aircraft’s ramjet engines.

The Convair proposal was thercfore unusable, but the Lockheed
design with its high radar cross section was also unacceptable (0 the
Land committee. On 14 July 1959, the commiuee rejected both

EOTTOVER OO BT TACE
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designs and continued the competition. Lockheed continued (o work
on developing a design that would be less vulnerable to detection, and
Coavair received a new CIA contract to design an air-breathing
(win-engine aircraft that would meet the general specifications being
followed by Lockheed."

Following recommendations by the Land commitee, both
Lockheed and Convair incorporated the Pratt & Whitney J58 power
plant into their designs. This engine had onginally beeq developed
for the Navy's large, jet-powered flying boat, the Glenn L. Martin

- Company’s P6M Seamaster, and was the most powerful engine

available. In 1958 the Navy had canceled the Seamaster program,

which had left Pratt & Whitney without a buyer for the powerful J58
- °?

engine.

Although the Land committee had not yet found an acceptable
design, it informed President Eisenhower on 20 July 1959 that the
search was making good progress. Concerned about the U-2's vulner-
ability to detection and possible interception and aware that the
photosatellite project was encountering significant problems, the
President gave his final approval to the high-speed reconnaissance
aircraft project.”

THE SELECTION OF THE LOCKHEED !5ESIGN

.By the late summer of 1959, both Coavair and Lockheed had com-

pleted new designs for a follow-on to the U-2. Convair's entry, known
as the KINGFISH, used much of the technology developed for the
F-102, F-106, and B-58, including stinless steel honeycomb skin,
planiform wing design, and a crew capsule escape system, which
eliminated the need for the pilot 10 wear a pressurized suit. The
KINGFISH had two side-by-side J58 engines inside the fuselage,
which significantly reduced the radar cross section. Two additional

* OSA History, chap. 20, p. 1S M&

"R iesin interview, 4 October 1933 GROEAY w( Joscph V. Charyk, interview
by A ' £ lapc cccording, Washingion, DC, S December 1984
DEapsaiitps
" Andrew J. Goodpaster, *Memorandum of Confercace with the President,™ 20 July 1959,
WHOSS, ALPHA, DDEL (TS). §
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important design features that contributed to a small radar retum were
fiberglass enginc inlets and wings whose leading edges were made of

Pyroceram.*

Lockheed's new entry was much like its first, but with several
modifications and a new designator, A-12. It, too, would cmploy two
of the powerful J58 eagines. Lockheed's major innovation in reducing
radar return was a cesium additive in the fuel, which decreased the
radar cross section of the aftecburncr plume. This improvement had
been proposed by Edward Purcell of the Land committee. Desiring to
save weight, Kelly Johnson had decided not to construct the A-12 out
of stecl. Traditional lightweight metals such as aluminum were out of
the question because they could not stand the heat that would be gen-
crated as the A-12 flew at Mach 3.2, so Johnson chose- a titanium
alloy.

On 20 August 1959, Lockheed and Convair submitted their pro-
posals to a joint Department of Defense, Air Force, and CIA selection
panel. As the table shows, the two aircraft were similar in performance

* Coavair Division, Geacral Dynamics Corporation, “KINGFISH Summary Repon,™
1959 (S). Kelly Jolinson was very skcpucal of the Convair desiga. noting in the Archangel
project log on 1 -20 August 1959: ~Convair have promised subnanunll) reduced radur
<coss scction on an airplanc the size of our A-12. They are doing this, in my view, with
towal disrcgard for acrodynamics, inlet and alterburnee pcrform:mcc

ey AN

P noLiAch

Py

——— g—ﬁ,
13 Erragislva

.n)

—

Convair KINGFISH




12 model

d tunnel test of A

Win

=r
-



t ALY Aaope i

chaeacteristics, although the Lockheed design’s specificitions were
slightly beter in each category. The Lockheed design was also peeler-
4blc in terms of overall cost. {n the vital area of vulaerability to radar
detection, however, the Convair design was superior. lts smaller size
and internally mounted engines gave it a smaller radar cross section

(han the Lockheed A-12."

Comparison of Lockhced 2nd
Convair Designs

Lockbeed A-12 Coavair KINGFISH

_ Speed Mach 3.2 - Mach 3.2
Range (total) 4,120 nm 3.400 nm
Range (at altitudc) 3,800 am 3400 nm
Cruising Alttude

Stant 84,500 f1. 85.000 ft

Midrange 91.000 fu 88,000 fi.

End 97,600 . 94,000 fu
Cost summary (for 12 $96.6 million $121.6 million

aircraft without engines)

Some of the CIA representatives initially favored the Convair
KINGFISH design because of its smaller radar cross section, but they
were eventually convinced to support the Lockheed design by the Air
Force members of the pancl, who belicved that Convair’s cost over-
runs and production delays on the B-58 project might be repeated in

* this new project. In contrast, Lockheed had produced the U-2 under

budget and on time. Another factor favoring the A-12 was secunty.
Lockheed had experience in running a highly secure facility (the
Skunk Works) in which all of the key employees were already cleared
by the Agency.

Despite its vote in favor of the Lockheed proposal, the selection
panel remained concemed about the A-12's vulnerability to radar de-
tection and therefore required Lockheed to prove its concept for
reducing the A-12's radar cross section Dy | January [960. On 14
September 1959, the CIA awarded a four-month contract to Lockheed

" 0SA Histor. chap. 20. pp. 18-19 (WEHSKIRERES.
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to proceed with antiradar studics. acrodynamic steuctural tests, and cu-

gineering designs. This research and all later work.on the A-12 took

place under a new codename, Project OXCART, established at the end

of August 1959 to replace its more widely known predecessor, Project

GUSTO." The CIA's project manager for OXCART was &%
et isaivho had long been associated with the U-2 program.

EFFORTS TO REDUCE THE A-12°S
RADAR CROSS SECTION

During the spring of 1959, Kelly Johnson's Skunk Works crew—
which then numbered only 50—had begun building a full-scale
mockup of the proposed aircraft. The mockup was to be tested for its
radar cross section by Edgerton, Germeshausen & Grier (EG&G) in

When the new radar test facility with its larger pylon was ready,
Johnson put the A-12 mockup on a specially designed trailer truck
ARSI NERRIRGRAZ By 18 November 1959, the
mockup was in place atop the pylon, and radar testing could begin.
These tests soon proved that Lockheed’s concept of shape, fuel addi-
tive, and nonmetallic parts was workable, but it would take more than
I8 months of testing and adjustment before the OXCART achicved a
satisfactory radar cross section.

It was in the course of this radar testing that the OXCART

- received its characteristic cobra-like appearance. Edward Purcell and

"5 QS 7 Lo oLy

I3 had come up with a theory that a continuously

16

c[xrving airframe would be difficult to track with a radar pulse be-
cause it would present few comer reflectors or sharp angles from
which pulses could bounce in the direction of the radar. To achieve
the continuously curving airframe. Kelly Johason added thin, curved
extensions to the engine housings and leading edges of the wings and

R nicrview ‘ﬁ OSA Hixtory. chap. 20, pp. 19.21
T OSA Hixtory, chap. 20, p. 22 @W
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cventually 10 the fuselage itself, creating what ix known as a chine on
each side. At first Johnson was concerned that these additions might
impair the airworthiness of the plane, but wind wnncel testing deter-
mined that the chines actually imparied a useful aerodynamic lift (o
the vehicle. Because titanium was very brittle and therefore diflicult
to bend, Johnson achieved the necessary curvature by combining tri-

. angular-shaped picces of titanium called fillets. These fillets were
glued to the framework of the chines with a special adhesive, epoxy
resin.

On later OXCART models the fillets were made from electri-
cally resistive honcycomb plastic with a glass-fiber surface that
would not melt at high speed. When struck by a radar pulse, the com-
posite chines tended to absorb the pulse rather than reflect it. A simi-
lar approach was used for the leading edges of the wings. Again
clectrically resistive honeycomb material was fabricated into triangu-
lar shapes, known as wing tecth, and fitted into the titanium wings.
Both the metal and composite fillets and tecth were held in place with
the newly developed epoxy cements.

The greatest remaining area of concern in the A-12’s radar Cross
section was the two vertical stabilizers. To reduce radar reflections,
Kelly Johnson canted the stabilizers inward 15° and fabricated them
out of resin-impregnated nonmetallic materials. Once these changes
were completed, the only metal in each vertical stabilizer was a stain-
less steel pivot The Air Force, which later ordered several versions of
the OXCART aircraft for its own use, never adopted the laminated
vertical stabilizers."

THE OXCART CONTRACT

By mid-January 1960, Lockheed had demonstrated that its concept of
shape, fuel additive, and nonmetallic parts would reduce the
OXCART's radar cross section substantially. Richard Bissell, howev-
er, was very upset to leamn that the changes had led to a reduction in
the aircraft’s performance, which meant it would not be able to attain
the penetration altitude he had promised to President Eisenhower.
Kelly Johnson then proposed to teduce the aircraft’s weight by 1,000
pounds and increase the fuel load by 2.000 pounds, making it possible

** Johaxon, "Development of Lockheed SR-TU pp. 6-72 OSA Hivtany, chap. 20, p. 351@
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1o achicve the desired target altitude of 91,600 fecet. Afterwacd, he
noted in the project log: “We have no performance margias left; so
this prg,ect, instead of being 10 times as hard as anything we have
done. ts 12 times as hard. This matches the design number and is ob-
viously right.”™ "

These changes satisfied Bissell, who notified Johnson on 26
January that the CIA was authonizing the construction of 12 of the
ncw aircraft. The actual contract was signed on [l February 1960.
Lockheed’s original quotation for the project was $96,6 million for 12
aircraft, but technological difficulties eventually made this price im-
possible to meet. Recognizing that fabricating an aircraft from tita-
nium might involve unforescen difficultics, the CIA included a clause
in the contract that allowed costs to be reevaluated. Dudng the next
five years, this clause had to be invoked on a number of occasions as
the A-12's costs soared (o more than double the original estimate.™

NEW TECHNOLOGIES NECESSITATED
BY OXCART'S HIGH SPEED

20

According to the specifications, the OXCART aircraft was to achicve
a speed of Mach 3.2 (2,064 knots or 0.57 miles per second, which
would make it as fast as a rifie bullet), have a range of 4,120 nautical
miles, and reach altitudes of 84,500 to 97,600 fect. The new aircraft
would thus be more than five times as fast as the U-2 and would go
almost 3 miles higher.

One major disadvantage of the OXCART's great speed was high
temperatures. Flying through the earth’s atmosphere at Mach 3.2
heated portions of the aircraft’s skin to almost 900°F. An aircraft op-
erating a( these high speeds and high temperatures required fuels, lu-

.bricants, and hydraulic fluids that had not yet been invented. The

OXCART's fuel requirement called for a low-vapor-pressure fuel
with a low volume at operating temperatures; the fuel would also be
used as a heat sink 10 cool various parts of the aircraft. The J58 en-
gines required lubricants that did not break down at the very high op- .
erating lemperatures of Mach 3.2 speeds. This requirement led to the

< Johnsoa. "Acchanget log.™ 21 January 1960.
™ OSA Hissary, chap. 20, pp. 27-29. 33-34. 36 m
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invention of synthetic lubricants. Lockheed also had to search long  OXCART production facilities

and hard for a hydraulic fluid that would not vaporize at high speed
but would still be usable at low altitudes. Finding a suitable hydraulic
pump was just as difficult. Kelly Johnson finally modified a pump
that was being developed for North American’s B-70 bomber
project.”

Some of the greatest problems related to the high speeds and
high temperatures at which the OXCART operated resulted from
working with the material chosen for the airframe—titanium. After
evaluating many materials, Johnson had chosen an alloy of titanium

* Johason. ““Develapment of Lockheed SR-TL7 pp. 11-12.
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OXCART pilot suit

(B-120) characterized by great strength, relatively light weight, and
good resistance to high temperatures, but high in cost. As strong as
stainless steel, titanium weighed slightly more than half as much.
Obtaining sufficient quantities of titanium of a quality suitable for
fabricating aircraft components proved very difficult because methods
for maintaining good quality control during the milling of titanium
were not fully developed. Up to 80 pereent of the early deliveries
from Titanium Metals Corporation had to be rejected. It was not until
1961, when company officials were informed of the objectives and
high priodty of the OXCART program, that problems with the tita-
nium supply ended. Even after sufficient high-quality titanium was
received, Lockheed's difficulties with the mectal were not over.
Titanium was so hard that tools normally used in aircraft fabrication
broke; new ones therefore had to be devised. Assembly line produc-
tion was not possible, and the cost of the program mounted well
above original estimates.™

The high temperatures that the OXCART would encounter also
necessitated planning for the pilot’s safety and comfort because the
inside of the aircraft would be like 2 moderately hot oven. To save

AL OXCART Stony.” p, 5@); OSA Histary, chap. 20, p. nm
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weight, Kelly Johmson did not sttempt to insuliute the interioc of the
aireraft. The pilot would therefore have (o wear a type of space suit
with its own cooling, pressure control, oxygen supply. and other
necessities foc survival. ’ '

DESIGNING THE OXCART'S CAMERAS

Providing cameras for the A-12 posed a number of unique problems.
In late 1959, OXCART managers asked Perkin-Elmer,

and Hycon (o devclop three different photographic systems
for the new aircraft. These cameras would provide a range of photog-
raphy from high-ground-resolution stereo to extremcly-high-resolu-
tion spotting data.

The Perkin-Elmer (P-E) catry, known as the Type-1 camera, was
2 high-ground-resolution general stereo camera using an /4.0 18-inch
Iens and 6.6-inch film. It produced pairs of photographs covering a
swath 71 miles wide with an approximately 30-percent stereo overlap.
The system had a 5,000-foot film supply and was able to resolve 140
lines per millimeter and provide a ground resolution of 12 inches.

To meet scvere design constraints in the arcas of size, weight,
thermal eavironmeat, desired photographic resolution, and coverage,
Perkin Elmer’s De. Roderick M. Scott employed coacepts never be-
fore used in camera systems. These included the use of a reflecting
cube rather than a prism for the scanner, a concentric film supply and
takcup system to minimize weight shift, a constant-velocity film
transport that provided for the contiguous placement of steceo tmages
on onc piece of-film, and airbars for the film transport and takeup
systems.™

M entry, called the Type-ll camera, was a
. high-convergent stereo device using a 21-iach leas and 8-inch film. It

produced pairs of photographs covering a swath 60 miles wide with
an approximately 30-percent stereo overlap. It had an 8,400-foot film

supply and was able to resolve 105 lincs\pcr millimeter and provide a

ground resolution of 17 inches.

~ TOSA History, chap. 20, p. 26 RERREYITRRIL “OXCART Swer.” p. 1 (S1.
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The Hycon cntry, designed by James Biker wnd Known ax the
Type-1V camera, was a spotting camera with extremely-high-eround
resolution. Ia fact, it was an advanced version of the highly celiable
B camera developed for the original U-2 program. It used a 48-inch
Baker-designed /5.6 lens 10 focus images onto 9.5-inch film. Like the
B camera it could provide seven frames of photography covering u
swath 41 miles wide with stereo overlap on 19 miles of the swadh,
The Hycon camera carried the largest {ilm supply of the three
cameras, 12,000 feet. It was able to resolve 100 lines per millimeter
and provide a ground resolution of 8 iniches. A version of this 48-inch
Hycon camera, known as the H camera, later saw secvice in U-2R air-
craft.

Each of the three camera systems had unique capabilitics and
advantages, so all three were purchased for the OXCART. Before
they could be effectively cmployed in the aircraft, however, new
types of camera windows were needed. The OXCART's camera win-
dows had to be completely free from optical distortion. Achieving
this goal was difficult in a window whose exterior would be sub-
Jected to temperatures of S50°F while the interior surface would be
oaly 150°F. After three years and the expenditure of $2 millioa in re-
search and development, the Coming Glass Works, which had joined
this cffort as a Perkin-Elmer subcontractor, solved the problem of
producing a camera window that could withstand tremendous heat
differentials. Its quartz glass window was fused to the metal frame
by an unprecedented ‘process involving high-frequency sound

214
waves.

Later in the program, the OXCART received yet another camera
system. In 1964 the Texas Instruments Corporation developed an in-
frared camera for Project TAC LE U-2s that were being used 1o de-

termine whether the RaFEEE

ey sepesk 15058, DA o B B
FFD-4, was adapted for use in OXCART. The camera had an effective

focal length of 50 inches and a 150-foot supply of 3.5-inch film. The
camera’s resolution was 3°C thermally, I .milliradian spatially, and 60
feet on the ground. It could be used for both day 2ad night imagery
collection.

* Buker fntervicw WXCART Storx.” pp. 5-64(S).
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CHOOSING PILOTS FOR OXCART .

Just as in the U-2 program, the Air Focce provided considecable sup-
poct to Project OXCART, including training, fucl storage; and weather
secvice. Oac of the most important arcas of suppart was the provision
of pilots: all of the OXCART pilots came from the Air Force.
Prospective pilots had to be qualified in the most advanced fighters
and be emotionully stable and well motivated

the limited size of the A-12 cockpit, they had to be under six fect tall
and weigh less than 175 pounds. Following cxtensive physical and
psychological screening, 16 potential nominees were sclected for in-
teasive securty and medical screening by the Agency. By the end of
this screening in November 1961, ouly five individuals had been ap-
proved and had accepted the Agency’s offer of employment on a
highly classificd project tnvolving a very advaaced airceaft. A second
scarch and screening raised the number of pilots for the OXCART 1o
cleven. The thorough screening process praduced aa clite group of pi-
lots; all but onc of these 11 officers eventually became generals

SELECTION OF A TESTING SITE FOR THE OXCART

From the very beginning, it was clear that Lockheed could not test the
OXCART aircraft at its Burbank facility, where the runway was 100
short and t0o cxposed to the public. The ideal testing site would be far
removed from metropolitan areas, away from civil and military air-
ways, casily accessible by air, blessed with good weather, capable of
accommodating large numbers of personnel, near an Air Force instal-
lation, and having a runway at least 8,000 feet long. But no such place
was 10 be found.

After considering 10 Air Force bases progk&mg,d
thhard anscll dccxdcd (o -eo"am-t(-#mf“-z"»:r-': 3 ".. d 5
4% Although its personnel accommodauons fucl

m *OXCART Swoy.” pp. 67@ OSA Hixrary, chsp. 20, pp. 48-50 25~
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Storage capacity, and  runway length were insufficient (or the
OXCART program, the sitc’s remote location would greatly ease the
task of maintaining the program’s security, and a moderate construc-
tion program could provide adequate facilities. Construction began in
September 1960; a C47 shuule service ferried work crews from
Burbank to Las Vegas and from Las Vegas to the site.

The new 8,500-foor runway was completed by 1§ November
1960. Kelly Johnsoa had been reluctant to have a standard Ajr Force
runway with cxpansion joints cvery 25 feet because he feared the
joints would set up undesicable vibrations in the speedy aircraft. At
his suggestion a 150-foot wide runway was therefore constructed of
six 25-foot-wide longitudinal sections, each 150 feet long but stag-
gered. This layout put most of the cxpanston joints parallel to the dj-
rection of aircraft roll and reduced the frequency of the joints.

Additional improvements included the resurfacing of 18 miles of
highway leading 10 the base so that heavy fuel trucks could bring in
the necessary fuel. The need for additional buildings on the base was
met by the Navy.. Three surplus Navy haﬁgars were dismantled,
moved, and reassembled on the north side of the base, and more than
100 surplus Navy housing buildings were also transported to XCPuXE
All essential facilities were ready in time for the forecast delivery
date of the first A-12 on | August 1961

Unfortunately, this delivery date began to slip further and further
into the future; Delays in obtaining the titanium, and later the J58 en-
gines, caused the postponemeat of the final assembly of the first plane.
Eventually, Kelly Johnson and Agency project officials decided to be-
gin testing without waiting for the J58 engines by using Prau &
Whitney J75/19W engines, designed for the Convair F-106, to test the
A-12 at altitudes up 10 50,000 feet and at speeds up to Mach 1.6. Such
a change, however, meant that the engine compartment of the first air-
craft had 10 be reconfigured 10 accommodate the J75 engine. Lockheed
hoped that this substitution would permit the delivery of the first A-12
by 22 December 1961 and its initial test flight by 27 February 1962.

Lockheed ran into so many tcchnologlical problems with the
OXCART effort that by October 1961 its costs had swollen 0 3136
million and were sl climbing, Something obviously had to be done

T OSA History, chap, 20. pp. 39-40, 4 351
np. 7-9(S).
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1o reduce expenditures. After much refiguring. project offlicials dc-
cided to decrease the aumber of deliverable aircraft. Amendment No.
[|. (o the contract reduced from 12 10 10 the number of A-12s, for a
total cost of $161.2 million.”

The cancellation of these two A-12s was offset by an Air Force
order for the development of a supersonic interceptor variant of the
A-12 10 serve as a replacement for the North American F-108A Rapier
interceptor project, which had beea canceled in late 1960. With the
assistance of thesiégfiiiiies Ll Srenst o

AN ek the Air Force
entered into an agreement with Lockheed to produce three AF-12 air-
ciaft, based on the A-12 design but modified to carry a second crew-
man and three air-to-air missiles. This cffort was called Project
KEDLOCK. The AF-12 (later redesignated the YF-12A) was de-
signed to intercept encmy bombers long before they reached the
United States, and initial Air Force plans cavisioned a force of up to
100 of these supersonic interceptors. In fact. only three of thesc planes
were built and delivered during the 1963-64 time framec because
Secretary of Defense McNamara canceled the program as a cost-cut-
ting measure. The Air Force bore all of the costs of the YF-12A pro-
ject; CIA was only involved in helping to write “black™ contracts.™

" Zareens

Lockheed was not the only OXCART contractor having trouble
containing costs; Pratt & Whitney was fighting an cven bigger batde.
In mid-1961, Pratt & Whitney overruns threatened to halt the entire
OXCART project. At the suggestion of Cdr. William Holcomb in the
office of the Chief of Naval Materiel, Richard Bissell asked the Navy
to assist in funding the J58's development After hearing Bisscll and
Holcomb's suggestion that the J58 might be used in future Navy air-
craft, VAdm. William A. Schoech, Chicf of the Navy Materiel
Command that had orginally financed the J58 engine, authorized the
transfec of $38 million in cnd-of-year funds to the project, thus keep-
ing the OXCART's head above water.™ As it tumed out, the J58 was
never used in a Navy aircraft.

T OSA Histary, chap. 20. pp. 46-47. 51-55 (ST S OXCART Story.”
p. 1045 ' .

= OSA Histary, chap. 20, pp. 4647 (W
1%‘ iaterview £ OSA History. chap. 20. p. 55 (UEHFSIRDIOF-During thix

peadd™ c‘ll_\' Johnson way very disappointed with Pratt & Whitncy's work on the J58.
panicularly when they shocked him in September 1961 with the acws that the cagine
would be ovenveight, undcrpowered, and tate. Johnson, ~Archangel log.”™ 11 September
1961,
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DELIVERY OF THE FIRST OXCART

The first A-12.-known as article 121, was assembled and tested at
Burbank during January and February 1962. Since wt could not be
flown (o the-gEisgiaw the aiccraflt had to be partially disassembled
and put on a specially designed teailer that cost ncarly $100,000. The
entire fuselage, without the wings, was crated and covered, creating a
foud 35 feet wide and 105 feet long. To transport this huge load safely
over the hundreds of miles to the site, obstructing road signs were re-
moved, trees were trimmed, and some roadbanks had to be leveled.
The planc left Burbank on 26 Febeuacy 1962 and arrived at @385
two days later.

After the fusclage arrived ingf3ks, its wings werc attached and
the J75 engines were installed, but the aircraft was still not ready to be
tested. This new delay was caused by leaking fuel tanks, a problem
that would never be solved completely. Because the A-12's high
speeds heat the titanium airframe to more than 500°F, Lockheed
designers had to make allowances for expansion. Whea the metal was
cold, the expansion joints were at their widest. In the fuel tanks, these
gaps were filled by pliable sealants, but the fuel for the A-12's engines
acted as a strong reducing agent that softened the sealants, causing
leaks. Thus, when fuel was first poured into the aircraft, 68 lcaks
developed. Lockheed technicians then stripped and replaced all the
sealant, a tedious and time consuming procedurc because the scalant
required four curing cycles, cach at a differcat temperature over 2
period of 30 to 54 hours. The engincers were never able to discover a
sealant compound that was completely impervious to the jet fuel while
remaining clastic cnough to expand and contract sufficiently. The
A-12's tanks continued to leak, so when it was fucled, it only received
cnough fuel to get airtbome. The plane would then rendezvous with a
tanker, top off its tanks, and immediately climb to operating altitude,
causing the metal (0 expand and the leaks to stop.™

CHANGES IN THE PROJECT MANAGEMENT .

Richard Bissell, whose concern for the viability of the U-2 in 1956
had led 1o the establishment of Project OXCART and who had di-
rected its erowth all along. was no longer in charge when the first

e “OXCART Story,” p 16685
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OXCART aircraft took to the air. He resigned from the Agency in
February 1962, and his departure brought a major reorganization of

[ e

Delive,ﬁ of OXCART aircraft to

g

the reconnaissance program. The Development Projects Division of

the Dnrccloratc of Plans with its two aircraft (OXCART and U- 2)
and its sappid iy were lranxlcrrgd (o lhc new Direcorate of
Research headed by MR ETE R The following "year
Sgesdtresigned and this Directorate was reorganized and its name
changed 1o lhc Dxrcctoralc of Science and chhnoloov with ﬁ%
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In-flight refueling of the OXCART

projects belonged to the Office of Special Activities, headed by
Ry M3 who now had the title of Assistant Director for
Special Activities. These project management changes in the CIA
had no immediate impact on the OXCART project because the air-
craft was still in the development stage, handled mainly by the con-
tractocs. Morcover, a good deal of continuity was provided by
officers who had served for a number of years with the U-2 program
and were now involved with OXCART: KRR 8 i
Deputy Assistant Director for Special Activities:
Air Force’s project officer for the two aircraft; an :

who oversaw the day-to-day affairs of the OXCART project.

OXCART'S FIRST FLIGHTS

With new sealant in its fuel tanks. the prototype OXCART was ready
to take to the air. On 25 April 1962, test pilot Louis Schalk took “ar-
ticle 121" for an unofficial. unannounced flight, which was an old
Lockheed tradition. He flew the crafi less than two miles at an algj-
tude of about 20 fect and ¢ncountered considerable problems
oecause of the improper hookup of several controls. These were
prompily repaired and on the next day. 26 April, Schalk made the
official 40-minute maiden flight. After a beautiful takeofT, the air-
craft began shedding the triangular fillegs that covered the frame-
work of the chines along the edge of the aircraft body. The lost
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(illcts. which had been cecured to the nirframe with epaxy fesin. hiad
(o be recovered and reaffixed to the aircraft, 3 process that took the

aext four days.

Once the fillets were in place, the OXCART's ofticial first flight
ook placc on 30 April 1962, witnessed by a number of Ageacy pec-
sonncl including DD ! b as also present, and
Kelly Johnson noted in the project log,
Dick sce this flight, with all that he has contributed to the pro-
gram.” ** This official first flight was also the first flight with the
wheels up. Piloted again by Schalk, the OXCART took off at 170
kn6ts and climbed to 30.000 fect. During the 59-minute {light, the
A-12 achicved a top speed of 340 knots. Kelly Johason declared itw
be the smoothest first test flight of any aircraft he had designed or
tested. Oa 2 May 1962, during the second test flight, the OXCART
broke the sound barricr, achicving a speed of Mach 1.1.%

| was very happy to have

Four more aircraft, including a two-scal trainer, arrived at the
testing site before the end of the year. During the second delivery on
26 June 1962, the extra-wide vehicle carrying the aircraft accidentally
struck a Greyhound bus taaveling in the opposite direction. Project
managers quickly authorized payment of $4,890 for the damage done
to the bus in order to avoid having 0 explain in court why the
OXCART delivery vchicle was so widc.

Ounc of the biggest problems connected with flight testing the
A-12 was keeping its existence secret Recalizing that the nation’s air
waffic controllers would be among the first unwitting people to leam
about the plane, the Deputy Assistant Director for Special Activitics,

:Mmm had called on Federal Aviation Admianistrator
2R carly 1962 (o bricf him about the craft’s existence

and ask his assistance in keeping it sccret. W cooperated fully
with the Agency and personally briefed all FAA regional chiefs on how
t0 handle reports of unusually fast, high-flying aircraft. Air controllers
were wamed not to meation the craft on the radio but 1o submit watten
reports of sightings or radar trackings. The Air Force gave similar
briefings 1o NORAD, the North Amercan Air Defense Command.™

N

* Jalnson, “Archaage! log.” 30 Apnl 1962,
* 054 Histary, chap. 20, 0. 6 IEDESIETREqy. "OXCART Story.” pp- 11-12 &
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First flight of the A-12,
30 April 1552
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Initial testing could not explore the A-12's maximum polential,
since the J58 engine was still not readys Developing this power plant
to OXCART specifications was proving much more difficult than
had becn expected because the J58 had to reach performance levels
never before achieved by a jet engine, while operating under ex-
tremely difficult environmental conditions. To simulate the stress
that the JS8 would undergo during maximum power output (Mach
3.2 at 97,000 feet), the power plant was tested in the exhaust stream
of a J75 engine. In the course of this extremely severe testing, the
J58’s problems were gradually overcome. By January 1963, Prau &
Whitney had delivered 10 J58 engines to the TN csting sie.
The first flight of an A-12 with (wo J58 engines took place on
15 January 1963.% ‘

SPEED-RELATED PROBLEMS

As J58-equipped A-12s reached higher and higher speeds, more diffi-
culties arose. Major problems developed at speeds between Mach 2.4
and 2.8 becauzx the aircraft’s shock wave interfered with the flow of
air into the engine, greatly reducing its performance. Solving this
problem required long and often highly frustrating experimentation

TN - "IS8ISR-TI Propulsion Iniegration.™ Srudics in futclligence 26
(Summer 1982):pp. 17-18 (UY. O05A Hivien, chap. 20. pp. 58, Gou0NC b -
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that ulumately required @ complcie redesian of the aic-tnler system
(hat controllcd the amount of air admitied to the cngine. In the ncw,
adjustable inlet the conc-shaped projection at the front—known as 2
spike—was designed (o move 10 Or out as much as three feet in order
to capture and contain the shock wave produced by the aircraft at high
speeds. (hus.prcxcnling (hc‘shock wave from blowing out the fire in-
side the enginc.”

Another J58 engine problem in carly 1963 was forcign object
damage. Small objects such as pens, pencils, screws, bolts, nuts, and
metal shavings that fell into the enginc nacclles during assembly at
Burbank were sucked info the power plant during initial enginc testing
athd damaged impeller and compressor vanes. To coatrol the
pro = Lockheed instituted a program that included X-rays, shaking
of the nacelles, installing screens over various air inlets to the cngine,
and cven having workers wear coveralls without breast pockets.
Another source of foreign object damage was trash on the runways.
The giant J58 engines acted like immense vacuum cleaners, sucking in
anything lying loosc on the paving as they propelled the A-12 down
the runway for takeoff. To prevent engine damage, WaE8AE personncl
had to sweep and vacuum lae runway before aircraft takeoff.”

NEW VERSIONS OF THE OXCART

In 1962 the Agency and the Air Force ordered two more versions of
the OXCART (in addition to the A-12 and the YF-12A). Onc was a
modification of the A-12 to cary and launch ramjet-powered,
43-feet-long drones capable of reaching Mach 3.3 The two-scater
mothecship reccived the designation M-12; the drone was called the
D-21. This project was known as TAGBOARD. The original develop-
ment of the drones and mothership was sponsored by the CIA, butin
June 1963 the project was urned over to the Air Force, which had
overall  responsibility for unmanned reconnaissance  aircraft.
Development of the M-12/D-21 combination continued until 1966,
when an unsuccessful D-21 launch caused the loss of its mothership
and the death of one of the crew members. Afterward the Air Force
turned 10 B-52 bombers to carry the drones.”

A

* OSA History, chap. 20. p. GW .

* Johnson. ~Development of Lockheed SR-71.7 p. 12

 0SA History. chap. 20. p. 711 Jay Miller, Lockhced SR-71 (A12/YFIYD-21). Acrofax
Minigraph 1 (Arlington. Texas: Acrofux, IncC.. 1985). p. 3.
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The second new version of the OXCART wax another cecon-
naissance aieccraft., In December 1962 the Air [Force ordered six
“reconnaissance/strike” aiccraft, which were designed to conduct
high-spéca‘ high-altitude reconnaissance of enemy territory after a
nuclear strike. This new aircraft differed from other A-12 versions in
that it was longer, had a full-blown two-scat cockpit, and carried a
large variety of photographic and clecironic sensors. The additional
weight of all this equipment gave the Air Force craft a sfower maxi-
mum speed and a lower operating ceiling than the Agency’s A-12. In
August 1963, the Air Force added 25 more aireraft to this contrazt,
for a total of 31.

THE QUESTION OF SURFACING
A VERSION OF THE OXCART

As the funds being spent on Air Force versions of the OXCART in-
creased dramatically, the Defense Department became concerned that
it could not offer any public explanation for these expenditures. At
the same time, Agency and Defense Department officials recognized
the growing danger that a crash or sightings of test flights could com-
promisc the program. This led the Defense Department in late 1962
and early 1963 to consider surfacing the Air Force’s interceptor ver-
ston of the A-12 to provide a cover for OXCART sightings or crashes
and an explanation for the nise in Air Force spending. Some joumal-
ists had also become aware of the aircraft’s existence, misihg concem
that the secret would eventually come out 1n the press. Agency offi-
cials remained reluctant to reveal the existence of any version of the
A-12, and the issue soon came to the attention of the PFIAB. James
Killian and Edwin Land strongly opposed disclosing OXCART's ex-
istence, and in January 1963 they presented their views to President
Kennedy at a meecting attended by DCI McCone and Defense
Secretary Robert McNamara. Killian, Land, and McCone succeeded
in persuading the President and Secretary of Defense to keep the
OXCART's existence a secret for the time being.

Later that year supporters of the idea of s.ur(acing the OXCART
found a more powerful argument for their proposal—the need 1o dis-
seminate the supersonic technology that had been developed for the

“ OSA History. chap. 20 pp. T1-72 QSRR
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M-12 carrying D-21 Drone

OXCART. This technology would be invaluable for Air Force pro-
Jects such as the B-70 bomber and for the civilian supersonic trans-
port (SST) then being discussed in Congress. In the fall of 1963,
several Presidential advisers expressed their concern to DCI McCone
that Lockheed had received a $700 million headstart in the develop-
ment of supersonic technology, giving the firm a tremendous advan-
tage over other acrospace companies working on a supersonic
transport. McCone passed these concemns on to President Keanedy on
12 November 1963, just 10 days before the fateful trip to Dallas. The
President instructed CIA and the Defense Department to develop a
plan for surfacing the OXCART but to await further discussions with
him before taking any action.™

President Lyndon B. Johnson received a detailed brefing on the ‘
OXCART program from McCone, McNamara, Bundy, and Rusk on
29 November, after just one week in office. McNamara strongly ad-
vocated surfacing a version of the OXCART. McCone was more cau-
tious, calling for the preparation of a statement that could be used
when surfacing became necessary but arguing that such a step was not

" John A. McConc. “Memorandum of Meeting ta Cabinct Room for the Purposc of
Discussing the Surfacing of the OX.” 21 Janu.:ry 1963. DCl records (X
idem, Memoraadum for the Record, Discussion with the President—October 21s(—6: OO
p.m.. 22 Octaber 1963, DCI rtcord\@ OSA Histary, chap. 20, pp. 73-74 (
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yet needed. Agrecing with McConc’s position, President Johnson xaid
. < S . T
the issue should be reviewed again in February.,

One additional argument in favor of surfacing the OXCART was
the realization that the aircraft could not be used to fly undetected
over the Soviet Union. By 1962 the United States had become awarc
of the cffectiveness of a new Soviet radar system, codenamed TALL
KING. The introduction of this computer-controlled radar undercut
one of the basic premises of the OXCART program, the assumption
that radar operators would not be able to track high-flying supersonic
targets visually because of their small, nonpersistent radar retums. By
coupling a computer to a radar, the Soviets could now weight the in- -
dividual radar returns and identify those produced by high-flying,
very fast objects.”

By February 1964 DCI McCone had become convinced that sur-
facing was nccessary. Soviet development of the TALL KING radar
system had eliminated his hope that OXCART would eventually be
able to carry out its original intended purpose—overflights of the
USSR. The final decision on the issue of surfacing the OXCART
came at a National Security Council meeting on 29 February 1964, at
which all of the participants supported the decision to surface. That
same day President Johnson held a news conference at which he an-
nounced the successful development of an ““advanced experimental
jet aircraft, the A-11, which has becen tested in sustained flight at more
than 2,000 miles per hour and at altitudes in excess of 70,000 fect.”™

President Johnson had spoken of the A-11 rather than the
Agency’s A-12, and the aircraft that was actually revealed to the pub-
lic was the Air Force’s YF-12A interceptor, a project that had already
been canceled.” Following the President’s announcement, two of

~ John A. McCone, "Mcmorandum foc the Record, Mccting with the Pecsident, Scceetary
McNamara. Mr. Buady and DCL.” 29 November 1963, DCI rocordsd& OSA Histary,
chap. 20, p. 73 Thinfleapice):

" OSA Histarx, chap. 20, pp. 147-149 W

“John A. McCone. Mcmorandum for the Record, “Discussion at the NSC Mecting.
Attended by the President, all members and the four members of the President’s personal

stalt. 29 February 1964, 2 March 1964, DCI rccoﬂw “OXCAPT Story.” p.
{d—erroncously ideatifics the date as 24 Febouary—fS5tF .
“ President Johnson's use of the designator A-11 at the press confercace has soatines
been called an envar, but Kelly Johason wrote the President’s press relcase aad chose this
designatar for security reasons because it referred 1o the carlicr version of the ateceaft that
lacked the radar-defeating modifications of the A-12. Johnsoa, ““Archangel fog.” 25
February 1904,
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these aireralt were hastily lown to Edwards At Facee Buse. From
this point on, the Air Force versions of the OXCART were based at

Edwards and provided a diversion so that the faster and higher flying

A-12s at the Would coatinue testing out of the public eye.

The President’s announcement did not mention the CIA's in-
volvement in the project, which remained classified, but keeping the
Agency's extensive role in the OXCART a secret was not an casy task.
The first step had been to separate the Air Force’s versioas of the A-12
from the Agency’s by moving the Air Force aircraft to California.
Next, those firms that were to be given the new technology had to be
briefed on the program and agree to abide by the same secrecy agree-
ments then in force with Lockheed. Moceover, everyone witting of
OXCART (including those no longer associated with the program,
such as Allea Dulles, Richard Bissell, and General Cabell) had been
baefed about the impcnd'ing Presidential announcement, so that they
would not think that the need for secrecy about OXCART had ended.™

‘ The process of surfacing versions of the OXCART continued on
25 July 1964, when President Johason revealed the existence of a new
Air Force reconnaissance aircraft, ‘'which he called the SR-71.
Actually, the President was supposed- to say RS-71 (for “‘reconnais-
sance-strike™). Deciding that renamiag the aircraft was easier than
correcting President Johnson, the Air Force invented a new category—
“strategic reconnaissance”—to explain the SR-7['s designation.

ADDITIONAL PROBLEMS DURING FINAL TESTING

The first A-12 crash occurred on 24 May 1963, when a detachment
pilot, realizing the airspeed indication was confusing and erroneous,
decided 1o eject. The pilot was unhurt, but the plane was destroyed
when 1t crashed near Wendover, Utah. A cover story for the press de-
scribed the plane as an F-105. All A-12s were grounded for a week
while the accident was investigated. The malfunction was found to be
caused by ice that had plugged up a pitot-static tube used to determine
airspeed.”

LN
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Two more A-12s were lost in later lcsling.‘0n_9 July 1964, aru-
cle 133 crashed while landing when a pitch-control servo device
(roze, rolling the plane into a wing-down position. Ejecting from an
altitude of 120 feet, the pilot was blown stdeways out of the craft.
Although he was not very high off the ground, his parachute did open
and he landed during the parachute’s first swing. Fortunately he was
unhurt, and no news of the accident filicred out of the base. Eighteen
months later, on 28 December 1965, article 126 crashed immediately
after takeoff because of an improperly wired stability augmentation
system. As in the previous crash, the pilot ejected safely, and there
was no publicity connected with the crash. An investigation ordered
by DCI McCone determined that the wiring error had resulted from
negligence, not sabotage.™

The A-12 made its first long-range, high-speed flight on 27
January 1965. The flight lasted 100 minutes, 75 minutes of which
were flown at speeds greater than Mach 3.1, and the aircraft covered
2,580 miles at altitudes between 75.600 and 80,000 feet. By this time,

. the OXCART was performing well. The engine inlct, camera, hydrau-

lic, navigation, and flight-control systems all demoastrated acceptable
rcliability.

Nevertheless, as the OXCART began flying longer, faster, and
higher, new problems arose. The most serious of these problems in-
volved the aircraft’s wiring. Continuing malfunctions of the inlet con-
trols, communications equipment, ECM systems, and cockpit
instruments were often attributable to wiring failures. Wiring connec-
tors and components had to withstand temperatures above 800°F,
structural flexing, vibration, and shock. Such demands were more
than the materials could stand. Not all of the OXCART's problems
could be traced to materiel failures, however, and Agency officials
believed that careless maintenance by Lockheed employees also con-
tributed to malfunctions.”

Concerned that Lockheed would not be able 0 meet the
OXCART's schedule for operational readiness, the Office of Special

Activities” Director of Technology SRR

IR ~OXCART Stary.™ pp. 1718 g8y
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decided 10 20 (ARRIBISET 1nd take charge of the OXCART's develop-
ment himself. His presence made a big difterence, as can be seen in
his notes in the project log:

[ uncovered many items of a managerial, materiel and design na-
ture. ... | had meetings with vendors 1o improve their opera-
tion. ... Changed supcrvision and had daily talks with them,
going aver in detail all problems on the aircrafi. . .. Increased the

supervision in the electrical group by 500%. ... We tightened up
the inspection procedures a great deal and made inspection stick.

It appears that the problems are one-third due to bum engincer-
ing. : .. The addition of so many systeis (o the A-12 has greatly
complicated the problems, but we did solve ihe overall problem.™

These improvements in on-site management got the project back on
schedule.

By 20 November 1965, the final validation flights for OXCART
deployment were finished. During these tests, the OXCART achieved
a maximum speed of Mach 3.29, an altitude of 90,000 fect. and sus-
tained flight time above Mach 3.2 of 74 minutes. The maximum
endurance test lasted six hours and 20 minutes. On 22 November, -
Keclly Johnson wrote td SRR M0 head of the
Office of Special Activities, stating, “The time has come when the
bird should leave its nest.™ ™

Three years and seven months after its first flight in Aprl 1962,
the OXCART was ready for operational use. It was now time to find
work for the most advanced aircraft ever conceived and built.

DISCUSSIONS ON THE OXCART'S
FUTURE EMPLOYMENT

Although the OXCART had been designed to. replace the U-2 as 2
strategic reconnaissance aircraft to fly over the Soviet Union. this use
had become doubtful long before the OXCART was ready for
operational use. The U-2 Affair of 1960 made Presidents very reluc-
tant to consider overflights of the Soviet Unioa. [ndeed, Presidents
Eisenhower and Kennedy had both stated publicly that the United
States would not conduct such overflights. In July 1962. Secretary of

* Johnson, ~Archangel log.” 5 August-30 April 1965.
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Defense McNamara told DCI McCone that he doubted that the
OXCART would ever be used and suggested that improvements in
SREIRRRRSIM e ould very likely eliminate the need for the
expensive OXCART program. Strongly disagrecing, McCone told
McNamara that he had every intention of using OXCART airceaft to
fly over the Soviet Union.

McCone raised this issue with President Kennedy in April 1963,
at a time when the nation’ " vere experiencing a great
number of failures and the intelligence ‘community was clamoring for
better photography to confinin or disprove allegations of the existence
of an antiballistic missile system at Leningrad. Unconvinced by
McCone’s arguments for OXCART overflights, President Kennedy
expressed the hope that some means might be devised for improving
i agpginsicad. ™ '

cobas ‘.‘-'_:!_A.. as

o

“Joha A, McCane, Memadandum for the Record, “Semaucy of mecting with Secretary
McNunura and Secretary Gilpatric. General Canter and Me, McCone an 5 July 19627
6 July 1962, DCI records (S McCane. Memorandum for (he File, “Mccting with the
President—S5:30—15 Apc 1963 in Palm Beuch, Flodida.” NCH records (S).
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Although averflights of the Saviet Union appeared ta be out of
the question, the OXCART's eventual cmployment elsewhere n the
world remained a strong possibility. particularly after the Cuban
Missile Crisis of October 1962 demonstrated the continuing need for
manned strategic reconnaissance aircraft. Since sgERdiRs-had not been
able 10 supply the kinds of coverage nceded, U-2s had carricd out nu-
merous overflights of Cuba. Nevertheless, the U-2 remained vulnera-
ble to surface-to-air missiles (as had once again been demonstrated by
the downing of a SAC U-2 during the Missile Crisis). and project
headquarters had even briefly considered sending the A-12 over Cuba
in October 1962, even though the aircraft stll lacked the required J58
engines and would have had to use much less powerful ones.™ After
the Missile Crisis ended, Air Force U-2s continued to photograph
Cuba under a tacit superpower understanding that such monitoring of

- the withdcawal of the missiles would proceed without interference.

But the possibility of future Soviet or Cuban action against the U-2s
remained, raising the dismaying prospect that the United States would
not be able to tell if the Soviet Union was reintroducing ballistic mis-
siles into Cuba. .

Such fears became acute in the summer of 1964 after Soviet
Premicr Nikita Khrushchev told foreign visitors such as columnist
Drew Pearson, former Senator William Beaton, and Danish Prime
Minister Jeas Otto Krag that, once the US elections had been held in
November, U-2s flying over Cuba would be shot down. Project head-
quarters therefore began preparing contingency plans (Project
SKYLARK) for the possible employment of OXCART over Cuba,
even though the new aircraft was not yet ready for operations. On 5
August 1964, the Acting DCI, Gen. Marshall S. Carter, ordered the
project staff to achieve emergency operational readiness of the
OXCART by 5 November 1964, in case Premier Khrushchev actually
cartied out his threat to shoot down U-25.”

To meet this deadline, the Office of Special Activities organized
a detachment of five pilots and ground crews (o conduct flights to val-
idate camera performance and qualify pilots for Mach 2.8 operations.
Simulating Cuban missions during training flights, the detachment

N

 On 23 October 1962 Johason noted in bis *Archangel fog™": that the pedformaace of an
A-12 with J75 eagines (ax suggested by project headquanters for possible use over Cubir)
would be “hardly spectacular™

* Johnson, ~Archange! log” 17 August l9(¢%k_ ~QXCART Siwory.” p,ﬁ;
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demonstrated its ability 1o conduct overflights of Cuba by the 5
November deadline. which passed without any hostile action by the
Saviets or Cubans. The detachment then worked to develop the capa-
bility for sustained operations with its five aircraft. All thesc
preparations were valuable training for the OXCART program, cven
though the SKYLARK contingency plan was never pul into effect.
Since U-2s continued to satis{y collection requirements for Cuba, the
A-12s were resecved for more critical situations.

When the Agency declared that OXCART had achieved emer-

" gency operational status on 5 November 1964, the aircraft was stll

not prepared for electronic warfare, as only one of the several planned

clectronic countermeasure devices had been installed. Nevertheless, a

senior government panel decided that the OXCART could conduct

initial overflights of Cuba without a full complement of waming and
jamming devices, should the need for such missions arise.

One reason for the delay in completing OXCART's electronic
warflare prepacations was the Air Force's concern that OXCART use
of existing ECM devices could, in the cveat of the loss of an
OXCART over hostile teritory, compromise the ECM cquipment
used by Air Force bombers and fighters. Even if OXCART's ECM
devices were merely similar to military ECM systems, the Air Force
still worried that their use would give the Soviets an opportunity o
work out countermeasures.

Such concerus led the Agency to an entirely different approach
(o antiradar efforts in Project KEMPSTER. This project attempted to
develop clectron guns that could be mounted on the OXCART 10 gen-
erate an ion cloud in front of the plane that would reduce its radar
cross section. Although this project proved unsuccess(ul, the CIA also
developed a number of more conventional ECM devices for use in the
OXCART.™

As the OXCART's pecformance and equipment continued (0 im-
prove, there was renewed consideration of deploying the aircraft
overseas, particularly in Asia, where US military activily was increas-
ing. On 18 March 1965, DCl McCone, Secretary of Defense
McNamara, and Deputy Secretary of Defense Vance discussed the

eﬁ}fﬂi‘ S Notes on the OXCART project by
£ --;l. .
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nd the Air Force had 1ost numerous reconnaissance drones.
The three men agreed to go shcad with all the preparatory steps
needed for the OXCART to operate overt@¥adk so that it would be
ready in case the President decided to authorize such missions.

Project BLACK SHIELD, the plan for Far East operations,
called for OXCART aircraft to be based at Kadena airbase on
Okiunawa. In the first phase, three planes would be flown to Okinawa
for 60-day periods, twice a year, an operation which would iavolve
about 225 personnel. Later there would be a permanent detachment at
Kadena. In preparation for the possibility of such operations, the
Decfense Department spent $3.7 million to provide support facilities
and real-time secure communications on the island by carly autumn
1965.”

[n the summer of {965, after the United States had begun intro-

ducing large numbers of troops into South Vietnam, Southeast Asia ..

became another possible target for the OXCART. Because the contin-
ued use of U-2s for reconnaissance missions over North Vietnam was

threatencd by the deployment of Soviet-made surface-to-air missiles, .

McNamara asked the CIA on 3 June 1965 whether it would be possi-
ble to substitute OXCART aircraft for U-2s. The new DCI, Adm.
William F. Rabom, replied that the OXCART could operate over
Vietnam as soon as it had passed its final operational readiness tests.™

Formal consideration of proposed OXCART mussions involved
the same approval process that was used for U-2 overflights. In late
November 1965, after the OXCART had passed its final validation
tests, the 303 Committee met to consider a proposal to deploy the
OXCART to Okinawa to overfly Southeast Asia and m Although
the commitiee did not approve deployment, it ordered the develop-
ment and maintenance of a quick-reaction capability, ready to deploy
to Okinawa within 21 days after notification.

There the matter remained for more than a year. During the first
half of 1966, DCI Raborn raised the issue of deploying the OXCART
to Okinawa at five separate 303 Commitiece meetings but failed 1o win

™ OSA History, chap. 20, pp. 90"”%
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sufficient support. The JCS and the PFIAB supported the ClA's advo-
cacy of OXCART deployment. Top State and Delense Depacument of-.
ficials. however. thought that the political risks of basing the aircraft
in Okinawa—which would almost certainly disclose it to the
Japanese—outweighed any gains from the intelligence the OXCART
might gather. On 12 August 1966. the divergent vicws were presented
(o Presideat Johason. who upheld the 303 Committee’s majority opin-
ion against deployment for the time being.™ : ’

The CIA then proposed an OXCART overflight of Cuba in order
to test the aircraft’'s ECM systems in a hostile environment. Oa 1[5
September the 303 Commitice considered and rejected this idea on
the grounds that sending OXCART over Cuba **would disturb the ex-
isting calm prevailing in that arca of our foreign affaics.””

With operational missions still ruled out, proficiency training re-
mained the main order of business. This led to improvemeats in mis-
sion plans and flight tactics that enabled the detachmeant to reduce the
time required to deploy to Okinawa from 21 days to 15. Records con-
tinued 1o fall to the OXCART. On 21 December 1966, a Lockheed
test pilot flew an A-12 for 16,408 kilometers over the continental
United States in slightly more than six hours, for an average speed of
2.670 . kilometers per hour (which .included .in-flight refueling at
speeds as low as 970 kilometers per bour). This flight set a record for
speed and distance unapproachable by any other aircraft™

Two weeks later, on 5 January 1967, an A-12 crashed after a fuel
cauge malfunctioned and the aireraft ran out of fuel short of the run-
way. Pilot ASBMIERI¥Ejccted but was killed whien he could not
become separated from the ejection seat To prescrve the secrecy of
the OXCART program, the Air Force informed the press that an
SR-71 was missing and presumed down in Nevada. This loss, like the
three preceding crashes, did not result from difficulties caused by
high-speed, high-temperature flight but from traditional problems in-
herent in any new aircraft.

Proposals for OXCART operations continued to surface, and in
May 1967 the CIA forwarded a detailed request to the 303 Committee
(0 use the OXCART to collect strategic intelligence about a new

%--OXCART Stare.” p. 23 @’-_ OSA History, chap. 20. pp. 110-U11 <&
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Savict missile system. Ax carly as 1962, the intelligence communily
began Lo be concerned about the actual purpasc of new issile instal-
{ations that first appeared near Tallian, Estonia. and soon spread along
the northwesterm quadrant of the Soviet Union. Aticmpls 10 photo-

araph the sites using VRGIL% A RE L had been frustrated by
>

the prevailing cloud cover in the region. Because of the lack of accu-
rate information about the missile sites, there was & wide divergence
of views within the intelligence community about their purposc.
These views ranged from the CIA's belief that the installations con-
tained long-range, surface-to-air missiles designed to counter strate-
gic bombers, (o the Air qucc‘s coniention that Tallinn sites
represeated a deployed aatiballistic missile system.

Photointerpreters insisted that imagery with a resolution of 12 to
18 inches was necessary (0 determine missile size, antenna patiem,
and configuration of the engagement radars associated with the sys-
tem. Electronic intelligence (ELINT) analysts also necded data about
the Tallinn radars, but there were no collection sites that could moai-
tor the Tallinn cmanations when the radars were being tested.

Moreover, the Soviets never operated the radars in the tracking-and™"

lockon modes, a fact that preveated analysts from knowing the fre-
quencies or any other performance characteristics of the radar.

To scttle the question of the purpose of the Tallinn installations,
Office of Special Activities planners proposed a mission that would
use the high resolution of the OXCART's camera along with the
U-2's sophisticated ELINT-collection equipment. This project’s un-
classified name was Project SCOPE LOGIC; its classified title was
Operation UPWIND.

The proposed project iavolved launching an A-12 OXCART air-
LA nd flying it 10 2 Baltic Sea readezvous

with a Project IDEALIST U-2 flying from an 4R Toena: Lo

~Ggi#ieThe OXCART would fly north of Norway and then tum south
along the Soviet-Finaish border. Shortly before Leningrad, the A-12
would head west-southwest down the Baltic Sea, skirting the coasts of
Estonia, Latvia, Lithuania, Poland, and East Germany before heading
west (o return to dwmin® The entire flight would cover 11,000 nauti-
cal miles, take eighg hours and 38 minutes. and require four aerial re-
fuelings. '

Although the A-12 would not violate Soviet airspace during this
dash, it would appear to Soviet radar network operators o be headed
for an overflight penetration in the vicinity of Leningrad. lt was

a5




hoped that the A-12°s passage would provoke Sovict air defease pee-
sonncl (o activate the Tallinn system radars i order 10 track the swill
OXCART aircraft. As the A-12 made its dash down the Baltic, it
Type-1 camera would be filming the entire south coast. If Agency an-
alysts were correct in their assumption that the Tallinn system was de-
signed to counter high-altitude aircraft at long runges. then the
OXCART would be in jeopardy during this dash down the Baltic.
Nevertheless. Agency weapons experts belicved that the A-12 air-
crafCs speed and suite of clectronic countermeasures would keep it
safe from the standard Soviet surface-to-air missile installations.

While the A-12 was conducting its high-speed dash along the
Baltic coast of Eastern Europe, the U-2 would be ﬂying farther out to
sea, safcl be ond the range of all Sov:ct SAMS.

Agency and Defense Department officials supported the pro-
posed mission, but Secretary of State Dean Rusk strongly opposed it
and the 303 Comrmucc never fomvardcd (hc proposal to President
Johnson.” & " . =

EXhar Rk e -

FIRST A-12 DEPLOYMENT: OPERATION BLACK SHIELD

Although the Tallinn mission was still being considered in May 1967,
another possible employment for the OXCART came under discus-
sion. This time the proposal was for OXCART to collect tactical
rather than strategic intelligence. The cause was apprehension in
Washington about the possible undetected introduction of sur-
face-to-surface missiles into North Vietnam. When President Johnson
asked for a proposal on the matter, the CIA suggested that the
OXCART be used. While the State and Defense Departments were
still examining the proposal’s péiitical risks, DCI Richard Helms
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raised the issue at President Johnsan's “Tuesday lunch™ on 16 May.
Helms got the President’s approval. and the CIA put the BLACK
SHIELD plan to deploy the OXCART 1o the Far East into effect later
(hat same day.”

The airlift of personnel and equipment to Kadena began on 17
May 1967, and on 22 May the first A-12 flew nonstop from o5
1o Kadena in six hours and six minutes. A second aircraft arrived on
24 May. The third A-12 left on 26 May. but the pilot had trouble with
the inertial navigation system and communications ncar Wake Island.
He ‘made a precautionary landing at Wake, where a pre-positioned
cmergency recovery team was located. The problem was corrected
and the aircraft continued its flight to Kadena on the following day.

Before the start of the operation, the CIA briefed a number of

By 29 May 1967, 13 days after President Johnson's approval,
BLACK SHIELD was ready to fly an operational mission. On 30
May, the detachment was alerted for a mission on the following day.
As the takeoff time approached, Kadena was being deluged. by rain,
but, since weather over the target area was clear, flight preparations
continued. The OXCART, which had never operated in heavy rain,
taxied to the runway and took off.

This first BLACK SHIELD mission flew one flight path over
North Vietnam and another over the demilitanzed zone (DMZ). The
mission was flown at Mach 3.1 and 80.000 feet and lasted three hours
and 39 minutes. While over North Vietnam, the A-12 photographed
70 of the 190 known surface-to-air missile sites and nine other prior-

ity targets. The A-12's ECM equipment did not detect any radar sig--

nals during the mission, which indicated that the flight had gone
completely unnoticed by both the Chinese and North Vietnamese.

weEs “OXCART Story.” p. 25 @
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During the next six weceks, there were alerts for 15 BLACK
SHIELD missions, seven of which were actually flown. Only (our de-
tected hostile radar signrls. By mid-July 1967, the BLACK SHIELD
missions had provided sufficient evidence for analysts to coaclude
that no surface-to-surface missiles had been deployed in North
Vietnam."

Pro;cct Headquarters in L:m°lcy pldnncd :md dn’cctcd all

A typical mission over North Vietnam required refucling south
of Okinawa, shortly after takeoff. After the planned photographic pas-
scs, the aircraft withdrew for a second acrial refueling in the Thailand
area before returning to Kadena. So great was the plane’s speed that it
spent only 12.5 minutes over Vietnam durmo a “‘single-pass’ mis-
sion, and 21.5 minutes during a “two-pass™ mission. Because of its
wndc 86 mile turning radius, the plane occasionally crossed iato

scEEy when getting into position for a second pass.

After the aircraft landed, the camera film was removed and seat
by special planc to processing facilitics in the United States. By late
summer, however, an Air Force photo laboratory in Japan began do-
ing the processing in order to place the photomtclllgcncc in the hands
of US commanders in Victnam within 24 hours of a mission’s com-
pletion.

BLACK SHIELD activity continued unabated during the second
half of 1967. From 16 August to 31 December 1967, 26 missions
were alerted and 15 were flown. On 17 September one SAM site
tracked the vehicle with its acquisition radar but was unsuccessful
with its FAN SONG guidance radar. It was not until 28 October that a
North Vietnamese SAM site launched a missile at the OXCART.
Mission photography documented the event with photographs of mis-
sile smoke above the SAM firing site and pictures of the missile and
its contrail. Electronic countermeasures equipment aboard the
OXCART performed well, and the missile did not endanger the air-
craft.
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Initial storage arrangemeants for
A-12s at Palmdale

POSSIBLE SUCCESSORS TO THE OXCART

The OXCART was the last high-altil.udc reconnaissance aircraft pro-
duced for the CIA, although the Office of Special Activities did
bricfly consider several possible successors to the OXCART during
the mid-1960s. The first of these, known as Project ISINGLASS, was
prepared by General Dynamics to utilize technology developed for its
Convair Division's earlier FISH proposal and its new F-111 fighter in
order to create an aircraft capable of Mach 4-5 at 100,000 feet.
General Dynamics completed its feasibility study in the fall of 1964,
and OSA took no further action because the proposed aircraft would
still be vulnerable to existing Soviet countermeasures. In 1965 a more
ambitious design from McDonnell Aircraflt came under consideration
as Project RHEINBERRY (although some of the work seems to have
come under the ISINGLASS designation as well). This proposal fea-
tured a rocket-powered aircraft that would be launched from a B-52
mother ship and ultimately reach speeds as high as Mach 20 and alti-
tudes of up 10 200.000 feet. Because building this aircraft would have
involved tremendous technical challenges and correspondingly high
costs, the Agency was not willing 10 embark on such a program at a
time when the main emphasis in overhead reconnaissance had shifted
from aircraft 1o saellites. As a cesult. when the OXCART program
ended in the summer of 1968, no more advanced successor was witit-

ing in the wings—only the veteran U-2.
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SUMMARY OF THE OXCART PROGRAM

{ntended to replace the U-2 as a collectar of strategic intelligence, the
OXCART was ncver used for (his purpose.its briel deploymeant was
strictly for obtaining (actical intelligence and its photographic product
coatributed very little to the Agency's strategic intelligence mission.
By the time OXCART became opcr;uionqwm.hnd
filled the role originally conceived for it. The most advanced airerafl
of the 20th century had become an anachronistm before 1t was ever
used operationalty.”™

The OXCART did not even outlast the U-2, the aircraft it was
supposed to replace. The OXCART lacked the quick-response capa-
bility of the smaller craft: 2 U-2 unit could be activated overaight, and
within a week it could deploy abroad. fly sortics, and return to home
base. The OXCART planes required precise logistic planning for fuel
and emergency landing fields. and their inertial guidance systems
needed several days for programming and stabilization. Aerial tankers
had to be deployed in advance along an OXCART's flight route and
be provisioned with the highly specialized fuel used by the J58 en-
gines. All of this required a great deal of time and the effort of severul
hundred people. A U-2 mission could be planned and flown with 3
third fewer personnel.

Although the OXCART program created 2 strategic reconnais-
sance aircraft with uaprecedented speed, range, and altitude, the pro-
gram’s most important coantributions lay in other areas: aerodynamic
design, high-impact plastics, engine performance, cameras, electronic
countermeasures, pilot life-support systems, antiradar devices, usc of
nonmetallic materials for major aircraft assemblies. and improve-
ments in milling, machining, and shaping titanium. In all of these ar-
eas, the OXCART pushed back the frontiers of acrospace technology
and helped lay the foundation for future “stealth™ research.

> On 26 January 1967 Kelly Johnson noted in s "Archaozet log”

1 thiuk back ga 1959, befoare we started s airplasne, 1 disctesstons watle Dok Baseell
where we seriously canxidered the problea af whether there w el De e e tanand of
aivcrafi before the satellites ook aver, We jointly azeced thee weeneld Do st cne enand.
and nat nwa, That seems (o Nave been a very accutate o cduationt, as 1t xeems thar 34
SR-71'% give ux cuenglt averflight recennaissantee capabition and we ot need the adde

ticnal 10 Oxcart aicerafi.
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The only time the encmy came closc to downing an OXCART
was on 30 October 1967. During his first pass over North Vietnam,

pilolwd\cwctcd radar tracking. Two SAM sites pre-
pared to launch missiles but neither did. Durinmgcond
pass the North Vietnamese fired at least six missiles at the OXCART,
each confirmed by vapor trails on mission photography. The pilot saw
these vapor trails and witnessed three missile detonations ncar but be-
hind the A-12, which was traveling at Mach 3.1 at about 84,000 feet.
Postflight inspection of the aircraft revealed that a piece of metal had
penctrated the underside of the right wing, passed through three lay-
ers of titanium, and loaged against a support structure of the wing
tank. The fragment was not a warhead pellet but probably debrs from
one of the missile detonations that the pilot observed.®

BLACK SHIELD missions continued during the first threc
months of 1968, with four missions flown over North Victnam out of
14 alerts. The last OXCART overflight of Victnam took place on 8
March 1968. During this same three-month period, the OXCART
made its first overflight of North Korea after the USS Pueblo was
seized on 23 January 1968. The goal of this mission was (0 discover
whether the North Korcans were preparing any large-scale hostile
ake of this incident. '.jf;s: AR TS,
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Secretary of State Dean Rusk was reluctant to endorse a second
mission over North Korea for fear of diplomatic repercussions should
the aircraft come down in hostile territory. The Secretary was assured
that the plane could transit North Korea in seven minutes and was un-
likely to land in cither North Korea or China. The 303 Committce
then endorsed a second mission over North Korea, which was flown
on 19 February. A third and final overflight of North Korea on 8 May
1968 proved to be the last operational deployment of the OXCART
aircrafc.”

THE END OF THE OXCART PROGRAM

Almost a decade had elapsed between the time when the concept for .
the OXCART aircraft was first examined ang the first A-12 was oper-
ationally deployed. Now after only 29 operational missions, the most

R “OXCART Story.” p. 28 55
“*Ibid.. pp. 28-29 e;z
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advanced aircraft ever built was to be put out to pasture. The aban-
doament of the OXCART did not result from any shortzomings of the
aircraft; the causes lay in fiscal pressures and compctition between
the reconnaissance programs of the CIA and the Air Force.

Throughout the OXCART program, the Air Force had been ex-
ceedingly helpful; it gave financial support, conducted the refucling
program, provided opcrational facilities at Kadena, and airlifted
OXCART personnel and supplies to Okinawa for the Victnam and
Korean opcrations. Air Force orders for vanants of the CIA's A-12—
the YF-12A interceptor and the SR-71 reconnaissance aircraft—had
helped lower development and procurement costs for the OXCART.
Nevertheless, once the Air Force had built up its own fleet of recon-
naissance aircraft, budgetary experts began to caticize the existence
of two expensive flects of similar aircraft.

In November 1965, the very month that the A-12 had been de-
clared operational, the Bureau of the Budget circulated 2 memoran-
dum that expressed concern about the costs of the A-12 and SR-T71
programs. It questioned both the total number of planes required for
the combined feets, and the necessity for a separate CIA fieet. The
memorandum recommended phasing out the A-12 program by
September 1966 and stopping any further procurement of the SR-71
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models. The Secretary of Defense rejected this reconumendation, pre-

sumably because the SR-71 would not be aperational by September
~4

1966.

Ia July 1966. at the Bureau of the Budgct's suggestion, a study
group was established to look for ways to reduce the cost of the
OXCART and SR-71 programs. The study group consisted

from the Bureau of the Budec ISR (rom the
Department of Defensc. andg : wetrom CIA. The study
group listed three possible courses of action: maintain both flects,
mothball the A-12s but share the SR-71s between CIA and the Air
Force, or mothball the A-12s and assign all missions (o Air Force
SR-71s. On 12 Décember 1966, four high-level officials met to con-
sider these alternatives. Over the objections of DCI Helms, the other
three officials—Deputy Secretary of Defease Cyrus Vance, Burcau of
the Budget Director Charles L. Schultze, and Presidential Scientific
Adviser Donald F. Hornig—decided to terminate the OXCART flect.
Concerned that this recommendation would strip the CIA of its super-
sonic reconnaissance capability, Helms then asked that the SR-71
fieet be shared between CIA and the Air Force.™

Four days later, Schultze handed Helms a draft memorandum for
the President requesting a decision cither to share the SR-71 flect be-
tween CIA and the Air Force or to terminate the CIA capability en-
tirely. Having just reccived new information indicating that the
SR-71"s performance was inferior to that of the A-12, Helms asked
for another meeting to review this data. His concern was that the
SR-71 could not match the photographic coverage that the A-12 could
provide. Only one of the SR-71’s (hree camera systems was working
anywhere near the original specifications, and that was its Operational
Objective system which could only photograph a swath 28 miles wide
with a resolution of 28 to 30 inches. The A-12's Type-1 P-E camera
could photograph a swath 72 miles wide with a nadir resolution of 12
to 18 inches and oblique resolution of 54 inches. Thus, the A-12's
camera covered three times as much territory as the SR-71’s camera
and did so with better resolution. In addition, the A-12 could fly
2.000 to 5,000 feet higher than the SR-71 and was also faster, with 2
maximum speed of Mach 3.1 compared with the SR-71's Mach 3.0.%

= 05 History, chap. 20. p. 130 CAMBERatEARkkisin “OXCART Stony.” p- 40 €
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In spite of Helms’s request and thic streagth of his arguments,
Burcau of the Budget memorandum was submitted (o Presid
Johnson. On 28 Dccember 1966, the President approved the ternm
tion of the OXCART program by | Jaauary 1968.

This decision meant that CIA had to develop a schedule for
orderly phascout of the A-12. This activity was known as Proj.
SCOPE COTTON. Project headquarters informed Deputy Defen
Secretary Vance on [0 Jaauary 1967 that the A-12s would gradual
be placed in storage, with the process to be completed by the ead
January 1968. In May 1967, Vance directed that SR-71s would
sume responsibility for Cuban overflights by [ July 1967 and wou
add responsibility for overflights of Southeast Asia by [ Decemb.
1967. Until these capabilities were developed, OXCART was to r
main able to conduct assignments on a 15-day notice for Southes
Asia and a seven-day notice for Cuba.”

All these arangements were made before the OXCART had cos
ducted a single operational mission, which did not occur until 31 Ma
1967. In the months that followed the initiation of opecations in Asi:
the OXCART demonstrated its exceptional technical capabilitics
Soon some high-level Presidential advisers and Congressional leader
began (o question the decision to phase out OXCART, and the issuc
- i was reopened.

The CIA contended that the A-12 was the beter craft because
flew higher, faster, and had superior cameras. The Air Force main-
tained that its two-seat SR-7[ had a better suite of sensors, with three
different cameras (area search, spotting, and mapping), infrared de-
tectors, side-looking aenial radar, and ELINT-collection gear. In an ef-
fort to resolve this argument, the two aircraft were pitted against cach
other in a flyoff codenamed NICE GIRL. Oa 3 November 1967, an
A-12 and an SR-71 flew identical flight paths, separated in time by
one hour, from north to south roughly above the Mississippi River.
The data collected during these missions were evaluated by repre-
sentatives of the CIA, DIA, and other Defense Deparuneat intelli-
gence organizations.
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The results proved inconclusive. Both photsgaraphic systems pro-

. vided imagery of sufficient quality for analysis. The A-12 Type-!
camera’s 72-mile swath width and 5,000-foot film supply were supc-

rior to the SR-71 Operational Objective camera’s 28-mile swath and
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3.300-foot film supply. On the ather hand, the SR-71's infrared,
side-looking acrial radar, and ELINT/COMINT equipment provided
some unique intelligence not available from the A-12. Air Force plan-
ners admitted, however, that some of this equipment would have to be
sacrificed in order to provide the SR-71 with ECM gear.”

Although the fiyoff had not scttled the question of which aircraft
was superior, the OXCART did win a temporary reprieve in late
November 1967. The Johnson administration decided to keep both
fiects for the time being, particularly because the OXCART was actu-
ally flying missions over North Vietnam. With expenditures for the

Vietnam war rising steadily, the question of reducing the costs of

competing reconnaissance programs was bound to surface again. In
the spring of 1968, there was yct another study of the OXCART and
SR-71 programs. On 16 May 1968, the new Secretary of Defense,
Clark Clifford, reaffimmed the original decision to terminate the
OXCART program and store the aircraft. President Johnson con-
firmed this deciston on 21 May.” '

Project headquarters selected 8 June 1968 as the carliest possi-
ble date for phasing out all OXCART aircraft. Those A-12s already
at th were placed in storage, and the aircraft on
Okinawa wer eduled 10 return by 8 June. Unfortunately, tragedy
struck before this redeployment took place. On 4 June 1968 during a
test flight from Kadena to check out a new engine, an A-12 disap-
peared 520 miles east of Manila. Search and rescue missions found
no trace of the plane or its pilot, Jack W. Weeks. Several days later
the remaining two A-12s left Okinawa to join the other cight
OXCART aircraft in storage at Palmdale, California. Because the
A-12s were smaller than either of the Air Force's versions, the only
parts that could be salvaged for Air Force use were the J58 engines.
The OXCART's outstanding Perkin-Elmer camera cannot be used in
the SR-71 because the two-seater Air Force aircraft has a smaller
camera compartment than that of the A-12. Constructed from one of
the most durable metals known to man but unable to fly for want of

engines, the OXCART aircraft are fated to remain inactive at

Palmdale for many, many years. N
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